50                                   PHYSICS OF THE AIR
To fix the ideas, let the body of gas under consideration be a shell 1 centimeter thick, surrounding the earth at a fixed distance — 20 kilometers, say, above sea level — and let the black body be a very thin shell at the same temperature inside and outside, that may, if we wish, take the place of the gas shell. Now, since nearly all the incident radiation under consideration, the radiation of the earth and its atmosphere onto a shell at 20 kilometers elevation, or anywhere else in the isothermal region, comes from below, we may assume it, or its normal equivalent, to be substantially the same for all levels of the upper atmosphere, and assume the emitted radiation to be all the energy sent out by the shell on either or on both sides; only, whatever the assumption for one shell, the same must be made for the other.
Returning to a consideration of the temperature of the upper atmosphere under the influence of radiation from the lower gases : Since the composition of the upper atmosphere is not appreciably changed by a change of even 50° C., it follows that such a change of temperature will not materially- alter its coefficient of absorption. Hence a change in the intensity of the incident radiation H will make substantially the same proportionate change in the rate of absorption h, whatever the alteration in temperature. In short,
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•j- = K, a constant, presumably.
Hence
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Unfortunately, nothing is known of the spectral distribution of the energy radiation of the cold upper atmosphere, though possibly it is of the irregular, but more or less continuous broad band, type. If this is its distribution, and if for each wave length the increase of black body radiation, for a small increase of temperature, is proportional to the total radiation at that wave length, which it is to .a rough first approximation, then to about the same average approximation,
in which the symbols stand for the total radiation of all wave lengths. But from the Stefan law in regard to the total radiation of black bodies, we know that
EJi = TS Et>      IV
in which TI and T2 are the respective absolute temperatures.

